An analysis of nine years of data from the NW subtropical Atlantic reveals that 2 variability in heterotrophic processes associated with (sub)mesoscale features has a 3 major impact on the balance between photosynthesis and respiration. Higher indirect 4 estimates of net community production (NCPe) are associated with the center of Mode 5
Introduction 1
Net community production, the balance between gross primary production and 2 total respiration, defines the metabolic state of the euphotic zone and sets a constraint on 3 the amount of organic carbon sinking to the deep ocean (del Giorgio and Duarte, 2002) . 4 The relative constancy of organic matter decomposition (respiration) with respect to 5 variable production due to photosynthesis has been a major assumption in contemporary 6 oceanography (Karl et al., 2003) . One of the reasons ocean respiration is considered less 7 variable than photosynthesis is that planktonic microbes, particularly heterotrophic 8 bacteria, utilize a diverse array of organic matter, and not just that derived from local 9 primary production (Karl et al., 1998) . 10 Over the last several years an intense research effort has been focused on 11 investigating the enigmatic observation that respiration can exceed photosynthesis in 12 large areas of the subtropical ocean (Duarte et al., 1999; Williams, 1998), where 13 geochemical estimates indicate that these regions are in balance or behave as net sinks 14 for CO 2 where BG is bacterial growth rate measured by the {3H-methyl}-thymidine ( 3 H-TdR) 1 technique (Steinberg et al., 2001 ). Thymidine incorporation was converted to bacterial 2 respiration using the commonly reported isotope (ICF, 1.5x10 18 cell mol indicated that 14 C uptake measures net primary production (gross primary production -5 autotrophic respiration) in dawn-dusk incubations (Marra, 2002) . Within the euphotic 6 zone, the existing data further suggest that bacteria are the main contributors to 7 community respiration (50 to >90%) (Rivkin and Legendre, 2001 ; Robinson and 8 Williams, 2005) . Giorgio and Duarte (2002) reviewed the current information on the 9 contribution of various biotic components and depth layers to respiration in the open 10 ocean and they assumed that zooplankton respiration represents 5% of the combined 11 microplankton respiration in the photic and thermocline waters. Mesozooplankton 12 production at BATS has been estimated to be 2% of primary production at this site 13 (Roman et al., 2002) . Unfortunately, the contribution of bacteria to community 14 respiration cannot be verified at this site since specific studies about the contribution of 15 microzooplancton respiration, and their variability, have not been conducted. 16
Results and discussion 1
The variability of respiration versus photosynthesis 2
To determine whether the high variability observed in gross photosynthesis and 3 respiration rates during the EDDIES cruises is a common pattern in this region, I 4 compared depth integrated 14 C primary production (PP) and bacterial respiration (BR) 5 rates computed for the 1993-2002 period at the BATS site (Figure 1 ). To compute 6 bacterial respiration, I used the mean bacterial growth efficiency (BGE), 0.13, reported 7 for the Sargasso Sea by Carlson and Ducklow (1996) . Mean values of BGE computed 8 by using the empirical models reported by del Giorgio and Cole (1998) (BGE 1 =0.026 ± and respiration rates available in diverse ocean ecosystems. They reported the variance 23 of photosynthesis to be greater than respiration when volumetric rates computed at 24 different depths were used. However, they found similar variances in photosynthesis 25 and respiration when they analyzed depth-integrated rates, which are better predictors 1 when regional or temporal differences between stations are analyzed, as they overcome 2 potential separation in depth of photosynthesis and respiration (Robinson and Williams, 3 2005 ) . 4 
5
The contribution of mesoscale dynamics to the observed variability in respiration 6 An important part of the variability observed in the primary production rates 7 measured at BATS has been previously attributed to mesoscale eddies (Sweeney et al. and Synechococcus and slightly enhanced bacterial biomass. In agreement with the 1 patterns observed in NCPe, higher carbon flux inferred from sediment traps was 2 observed at the center of MWE, whereas the lowest carbon flux was computed at the 3 center of cyclonic eddies. Differences between particular eddy types are statistically 4 significant for oxygen anomaly (p=0.015), diatom abundance (p=0.021), and net 5 community production (p=0.011), once the distinction of those samplings influenced by 6 eddy center and those affected by eddy uplifting but not located at the eddy center is 7 made (see Table 2 ). 8
This study confirms previous results regarding differences between eddy types. 9
The analysis of three years of data (1993) (1994) (1995) from the BATS site reported noticeable 10 enhancements in primary production associated with two MWE, whereas the 1994 11 MWE (see Table 2 
